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3OV/149-58-6-14/19 
AUTHORS: Zakharov, V.Z., Novikov, I.I.,. Rogel'berg, I-L. and 
Yao Min-chich i 


TITLE: Investigation of the Effect of Some factors on the 
Critical Degree of Deformation of Aluminium (Issledovaniye 


vliyaniya nekotorykh faktorov na kriticheskuyu stepen' 
deformatsii alyuminiya) 


PERIODICAL: Izvestiya Vysshikh Uchebnykh Zavedeniy, Tsvetnaya 
Metallurgiya, 1958, Nr 6, pp 126 - 129 (USSR) 

ABSTRACT: In thé’first stage of the investigation, the authors 
studied’the effect of various additions (added in 
quantities usually present in industrial aluminium 
alloys) on the critical degree of deformation of aluminium. 
The following alloys were used in the experiments: 


Al + 0.22; O38 ; 0.6% hin 


Al + 0.27; 0.46; 0.55% Fe 
Al + 0.22; 0.42; 0.53% Si 
Al + 0.24; 1.23; 2.4% Me 
Al + 0.22; 0.92; 4.1% Cu 
Al + 0.2; Lees 5.8% Zn . 
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Investigation of The Effect of Some Factors on the Critical Degree 
of Deformation of Aluminium 


The cast ingots 18.5 mm thick were hot-rolled to 3 mm and 
then cold-rolled to 1.5 mm thickness. The standard 
tensile test pieces prepared from the cold-rolled strip 
and annealed at 450 ~C for 30 min were strained in tension 
at room temperature at the rate of strain equal approx. 
15 mn/min, the degree of deformation varying between 1 
and 21%. ‘The test pieces were then annealed in a salt 
bath (30 min at 500 C) after which the average grain 
size was determined. The relationship between the grain 
size (mm) of pure (99.67%) aluminium and Al-Mn alloys and 
the degree of pmwliminary deformation (%) is illustrated 
in Figure 1. The effect of the concentration of Mn, Fe, 
si, Cu, Me and Zn in the investigated Al alloys on the 
degree of critical deformation ig shown in Figure 2. It 
was found that while Mn and, to a lesser extent, Fe 
caused a sharp increasein the witical degree of deformation, 
this property was hardly affected by the presence of the 
other studied elements. fhe results of determination of 
the recrystallisation temperatures and of the grain size 
Card2/4 measurements on specimens annealed at 300, 400, 500 and 
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Investigation of the Effect of Some Factors on the Critica. Degree 
of Deformation of Aluminium 


APPROVED FOR RELEASE: 07/19/2001 


600 °c showed that Mn and Fe (up to 0.6%) are most 
effective in delaying the onset of recrystallisation 

and in inhibiting the grain growth during annealing of 
deformed Al alloys. The effect of the temperature of the 
deformation on the critical degree of deformation was 
studied on standard tensile test pieces prepared from pure 
(99.78%) cold-rolled aluminium. The test pieces were 
defoymed in tension at tempgratures varying from 20 to 

400 °C and annealed at 450 © for 30 min, after which their 
grain size was determined. The results reproduced in Figure 
3 in the form of a graph show that the critical degree of 
deformation (%) increases with increasing temperature of 
the deformation. In the last stage of the investigation, 
the Al test pieces used for determination of the effect 

of the deformation temperature on the critical degree of 
deformation were subjected to room temperature tensile 
tests in order to measure their elongation. Figure 4 shows 
the relationship between the elongation (%) of these test 
pieces and the degree of preliminary deformation (%) at 
various temperatures. It can be seen that the higher the 
degree of deformation in the sub-critical region the 
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SCV/ 149-56-6-14/19 
Investigation of the Effect of Some Factors on the Critical Degree 
of Deformation of Aluminium 


lower is the elongation of the deformed and annealed 
material. 

There are 4 figures and 9 references, 5 of which are 
Soviet, 4% German and 1 English. 


ASSOCIATION: Moskovskiy institut tsvetnoykh metallov i zolota. 
Kafedra metallovedeniya (Moscow Institute of Non- 
ferrous Metals and Gold. Chair of Metal Working) 


September 1, 1958 
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30V/126-6 -4- 34/34 
AUTHOR: Novikov, I, J. 


TITLs: On the Frequently Occurring error in Analysing Phase 
Transformations (O rasprostranennoy oshibke pri analize 
fazovykh prevrashcheniy) 


PERIODICAL: Fizika Metallov 4 Metallovedeniye, 1958, Vol ©, Nr 4, 
p 768 (USSR) 

ABSTRACT: In thermodynamic analysis of phase transformations 
in metals and alloys, graphs of the temperature 
dependence of the free energy are used extensive y 
From the equation for the free energy (F = u - TS) and 
the generalised equation of the first and second laws 
of thermodynamics it follows that in the case of 
isochronic processes 


aF a°F as 


Since in the case of an increase in the temperature the 
enthropy will always increase, dS/adT will be a pgsitixe 
value and, consequently, the second derivative d F/aT 
Card 1/3 will always be negative. This means that the curve of 


A . 
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30V/126- 6-4-3438 


On the Fre quently Occurring error ty, Amul ySile pegee: [race Doo 
the dependence of the free enerpy On the tesperat re 
always be turned with the bent side towards tie 
temperature axis. Ina few papers ,which represent 
exceptions, such a character or theck =P seve is i 
(Refs 1 and 2). However, in wost of the Fupers 
(Refs 3-b and many others, the curves of the free ener v 
are placed with the convex side towards the temreratale 
axis. According to this, the second derivative do Fae 


laws 


shia f 


shoula have 4 positive value which contradicts the 
of thermodynamics. In the quoted papers (Refs Zao), this 
error did not result in errors in the final conclassorns 
but in many papers the sipyn of tne second derivative of 
the free energy/temperature ig of decisive jmportanc?. 

In some papers the character of the dependence of the 
thermodynamic potential -n the teaperature is 3150 
incorrect (Refs 9,10). the shape of the surface of one 
thermodynamic potential (Z) in the coordinates Z-p-1 


has been analysed in detail by famman (Ref 11). 
Card 2/3 
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50V/126-6 -4- 34/34 
On the Frequently Occurring error in Analysins Phase irencre:taviens 
| There are ll references, all of whicn ure Soviet. 
(Note: This is a complete translation) 
ASSOCIATION: Moskovskiy institut tsvetnykh metallov i seen 
in. M,. I. Kalinina (Moscow Institute of Non-Ferrous 
Metals and Golc imeni MW. I, Kalinin) 


SUBMITTED: September 14, 1957 
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SO0V/126-6-6- 25/25 


AUTHORS :Wovikov, I. l. ang Rogel'berg, i. L. 


 TIftLw: On tne Energy of Activation of Grain Growtn in 39.14 tive 
Recrystallisation of Nickel of Various Degrees of Purity 
(Ob energii aktivatsii rosta zerna pri sobiratel'noy res- 
ristallizatsii nikelya raznoy chistoty ) 


PERICDICAL: Fizika metallcv 1 metallovedeniye, 1950, Vol 6, ur 
pp 1132-1144 (USSR) 


ABSTRACT: The authors studied growth of grains in coliéctive re- 
erystallisation in nickel of YI.93@ vurity. A nics. tucnede 
was degassed in vacuo at 107) mn Hg at 100°C, Lt has ines, 
cold-rolled, recrystallised by annealing and cold-reived 
again (70% reduction), The ccld-rolled samples were “ie 
annealed again ut oVv0, 700, 800 and 900°C for iifferert 
periods of time. In order to compare the resuits obtalnet 
with those of Wensch ard Walker (Rer.1), the autsors Carrie. 3 
out similar experiments on technically pure nmicxei  wailh 
wag reduced by means of carbon, Silicon ana masnesiia  TL- 
energy of activation of grain yrowth was found: 


yp = A exp(Qn/kT) ee. 


where p is the mean linear gize of grains, A 13 4 Gon- 
Sard 1/3 stant, Q is tne activation energy, R is the sae CUR Gute: 
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SOV/ 126-6-6-25/25 
On the Bnergy of Activation of Grain Growth in Collective mecrysotu.. 
isation of Nickel of Various Degrees of Purity 


? is the absolute temperature and n ‘is siven ty “ne Be 
et al formula (Ref.4): 
n 


on = tvew 
po OF 


where t is the durativn of annea.ing ana 2 is 

It was found that tne value of « for the gym 27.3 %3+ 
nical grades of ni.xei is practically iniependent of 
ature, The table on ; 1133 gives (Col.é) the vaiuer . 
in nickel cbtained by the authors together wit:. ‘ 


Q reported by Wenscn and Walker (Ref.l) ang the eueres 
activation of seif-iiffus..n reported by Hoffman «+ 
and by Burgess and Smoiucuowsky (Ref.3). All ts° 3: 
energies are civea in keal/graton. Tne values g.stvi 
Q of nickel, range vetween 71 and 91 keal/g-aton 


+ 


activation ener-ies of self-diffusion . misses) 
Refs.2 and 3 were ol-c? keal/e-atom, Accordi:y+ 
chowsky (Ref.5) each elementary act of mizratio. 


Gare t. 
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' 50V/126-6-6-25/25 
On the Energy of Activation of Grain Growth in vollect.ve Reeryeta- in 
isation of llickel of Various Degrees of Purity 


boundary involves groups of atoms rather than sinvile atoas 
Calculations show that in collective recrystallisati >. of 
nickel of high purity about 16 atoms take part in an eleme.- 
tary migration act and about <1 atoms in tecnonically ,ir¢ 
nickel, There are 1 table and 6 English references. 


ASSOCIALILUN: Moskovskiy institut tavetnyich metallov 4 zolota im@i.l 
“i. I, Kalinine; Giprotsvetmetobrabotka (iloscow Inst.tute of 


Non-Ferrous iztals and Gold imeni M. I. Kalinin, 
Giprotsvetme tobrabotka) 


3UBMITTED: August ¢c6, 1957. 
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provided relevant experiments are made nee AALS. eal 
dual Alloy befcre the metnod 19 apr i.ed ae Bes ee 
let There are 9 tablea, 2 diarran and % references, 
&oaf wnicn are Soviet and Snes tah 
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SUV/ 10-59-2247 34 

AUTHORS: Koroi'kov, G.A., and Novikov, 1.I. (Moscow) eee 
TITLE: Influence of Gas Contont cf the Melt on tne ener ms 5 

of Aluminium Alloys (Vilyaniye vazcesoderzhaniya rasplava 

na goryacneloncost! alyuminiyevsrih splavov) - 

iaihiva Avadeuid Nauk Cbhieleniye tekhnichesk. t 

o ICAL: lzvestiya Amadenii Nhauk SSSR. C-° : 
as nauk, Metallurgiya i Toplivo, 1lJo";" Nr-2, pp 19=23 (USSR) 


ABSTRACT: Tho authors note tne prevalence axlong Atti ode cr 
the opinion that fas content in the melt aus ‘ feos 
ineroase the tendency of alum tidwa-alloy ine 3 ses is 
nastings to hot brittleness. Phoir own exporimon Fe a 
which T.A, Khoreva partisipate., vere mide MIEN ace 8 2%: 
Yo95 and AMts aluminium allcrs, Azle a: 
4.5% Cr: and with 0.° Si and on J>\ud abe o~ 3° 


fe? 


Mg! * Ps rie 
ree) Pogau.lil 2 WA Wo ae. 
. piv. 
ace 1a 


gas content of melts was detent Os & 
method based on the measuradie. + GC. #- ; ae 2 
autownien a ovbule first aly oe: an Te - eee 
For hot-brittieness evuluatic Pa o Py ee ee 2 iS 
72000 in steel mousds were Us -« ae es ee eats 
samples wera prepare] by bieacia wd. ee ae eel 
ia Pind tee. Pease for wie Ae per eR SE es ey Ae 


vard 1/3 to eraexn formation obtained wiv SE, AGS OS ES 
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SOV/150-59-2-4/34 

Influence of Gas Vontent of the Melt on the Hot-Brittleness of 
Aluminium Alloys 

increase in the linear 20ntraction in the "effeetivel! 

erystallization range. 
. There are 2 figures, 1 tatie oul 12 ~eferene 6 of 
Ca e ’ ve Ube aha co Telerences, oO. 
card 3/3 which are Saviet and 5 Englisr. 
ASSOCIATION: Mosxovskiy Institut Tsvetrivdi Metallov i Zolota 

(Moscow Institute of Non-ferrous Metals and Gold) 


SUBMITTED:  Decearaer 27, 1946 
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HOVIFOV, T.T., CHERNOUSCYA, KT. 


— 


TRANSACTIONS Of THR INSTITUTE OF NUCLFAR PHYSICS (TRUDY IKSTITUTA 
YADERNOY FITZ IKI) of the KAZAKH Acadeny of Sciences, Volume 2, by 
Lifferent authors, Kazakh Acadery of Sclence Publishing House 
ALMA-ATA, USSR, 2959. 


Yechan'en] properties of Al-Sn qlloys in ® solid li uid state. 


Influence of Fe, Si ane Yn admixtures cn the heat trenkage anc 
mechanical properties of 4]-Cu alloys near the s lidus. 
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NOVIKOV, I.I.; CHERNOUSOV, K.T. 
Mechanical properties of aluminun-tin alloys in solid-liquid 


. jad. fiz. AN Kazakh. SSR 2:109-111 "59, 
states. Trudy Inet ey 


(Aluminum-tin alloys) 
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Effect of small emounta of iron, silicon, and manganese on “nt 

shortness and mechanical properties of alloye of aluminum with 

copper near the solidus curve. Trudy Inst. iad. fie. AN Kazakh. 

SSR 22112-118 '59. (MIRA 13:3) 
(Aluminum-copper alloys) 
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50V/ 180-597-397 12/43 


(Moscow) 


and Novikov, 1.1. 
of Microhardness to 
tics of pendritic 


nauk, SSSR, otdeleniye tekhnicheskikh 
70-74 (USSR) 


Korol'kov. G.A. 


al THORS: 
LATLh? 


the Method 
Liquation 


tic Character} 


tion of 
Kine 


The Appiica 
Determine the 


EBRLODICAL : lzvestiya Akademii 
nauk, Metallurg1yo 3 toplivo,. 1959. NF %, pp 
AjJSTRACT? Experiments were carried out on a Dbasmuth - 29Su antimony 
the aluminium alloy V99 (6.73 2m, o.21 Mas 
2% Fe). 


alloy and 
1.6 Cu, O.30 Mn, 
Cylindrical samples 
aces were Pre} 


cG.33 Si and U- 
t and cooling curves drawn. 


gd method of 
Lishing 


o.ly Crs 
were cas 
vared by a gtandar 


The surf 
polishing, etching tor vg sec and Lightly reie 
The outline or the dendrites Was then just visible. The 
load used for microhardness measurements was lO &- 
Readings were taken from the centre to the peripnery of 
Ten samples were examined. Ally was taken 
and the 


the dendrites. 
as the difference in 
periphery of the dendrites. 
the hardness ot the centre a 
curves of AH, and « against 
Bi-Sb alloy. Curve 2 18 4 similar 
This shows that de 


the values of the centre 
e is the ratio ot Aki, and 


s a percentage: 
the rate of cooling for the 


curve for V95 alloy: 
(represented by €) 


Card 1/2 ndritic liquation 
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SOV/180-59-3-12/43 
The Application of the Method of Microhardness to Determine the 
Kinetic Characteristics of Dendritic Liquation 


takes place in both alloys although intermetallic 
compounds are also present in the aluminium alloy. 

Fig 3 shows e¢€ plotted against the rate of cooling. In 
curve 1, the cooling rate was measured from the liquidus 
to the solidus and curve 2 is for the cooling rate trom 
superheat temperature to the solidus. This shows the 
absolute value of the kinetics of dendritic liquation 
dependson the method of calculating the cooling rate. 
The microhardness method for demonstrating dendritic 


liquation is more simple and more reproducible than the 
method of quantitative autoradiography and is recommended 
for wider use. There are 3 figures and 21 references, 

4 of which are English, 1 German and 1b Soviet. 


SUBMITTED: January 26, 1959 
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g0V/180-59-6-4/31 
Bochvar, A.A. Novikov; 1 and KholmyanskJy, VA, 
(Hos cow) pepe ech 
Dimensiona] Changes in Flat Specimens of Alloys of the 
Gu-Ni'system due to Cyclic Tamperature Fluctuations 
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stiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
Metallurgiya 1 toplivo, 1959 ,Nr 6, pp 91-23 (USSR) 


that specimens of metals, 
stal lattice'and, consequently, 
@ thermal expansion, may 
change of their 
al treatment; 
the magni n accumulative 
effect of pl 1 stresses, 
should depend on e of these 
stresses and the yi 
mechanical properties 
upon which depends the magn. 
change with the composition of the alloy, 
all other factors being equal, the thermally induced 
dimensional changes of alloys of a given system should be 
a function of the composition of these alloys, and the a 


CIA-RDP86-00513R001137430002-0" 


H — 
th 


basil else FOR REEESSE: 07/19/2001 CIA-RDP86-00513R001137430002-0 


ee 


ep oe eee ae 
sete a mabe aera Dieers oon 


67828 
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Dimensional Changes in Flat Specimens of Alloys of the Cu-Ni System 
dus to Cyclic Temperature Pluctuations 


object of the present investigation was to study this 

relationship in the alloys of the Cu-Ni system. The 
experimental specimens, in the form of flat strips 

measuring 100 x 20 x 3 mm, were cut fron cold-rolled 
sheet. One heat treatment cycle consisted in holding the 
specimen at the test temperature for 7 min and water 
uenching. The length of the specimens was measured 

t f 0.1 mm) after 25, 50, and 75 cycles. 
The results o f experiments, in which 

50 °C, are reproduced 
of the specimen 

(Ae, of the heat- 
treating cyc -Ni, 

75% ively). 
It wil e aarly 

with n. 

are plotted in Fig 2a, 

plotted against the compo 

specimens quenched from 750 °C ( 

temperatura 180 
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Dimensional Changes in Flat Specimens of Alloys of the Cu-Ni Systen 
due to Cyclic Temperature Fluctuations 


temperature of the alloy of a given composition (curve 2); 
graph a in Fig 2 shows the constitution diagram of the 
Cu-Ni system; graph 6 shows the composition dependence 
of the reorystallization temperature (°C); the curve 
shown in graph @ illustrates the concentration 
dependence of o/k, calculated from the Timoshenko 
formula og =k Ee/M(1—p), where o@ is thermal stress 
in the elastic deformation zone, @ 1s the linear 
coefficient of thermal expansion, & is Young's modulus, 
% 4s heat conductivity, 4s Poisson ratio, k is 


proportionality coefficient. Finally, graph @ shows 

the concentration dependence of hardness (icg/mm?) of the 

Cu-Ni alloys. 4nalysis of the obtained results, 

considered in conjunction with the data illustrated in 

Figs 2a,6 ,G, es led the authora to the conclusion that 
the 


the effect of composition of a solid solution on the 
magnitude of the thermally induced, permanent 

dimensional changes, can be qualitatively interpreted in 
terms of the concentration dependence of the physical and 
mechanical properties of the alloys. "4 
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TITLE: X-Ray Methods of Investigating the Dependence of Dendrite 
Liquation on the Cooling Rate 


PERIODICAL: Zavodskaya laboratoriya, 1959, Vol 25, Nr 10, pp 1195 - ‘'s 
(USSR) 


ABSTRACT: The diagrams of the dependence of the dendrite-liquaticn ‘lepr+ 
on the cooling rate were termed "kinetic curves" of dendr:*e 
liquation (Ref 3) by the authors of this paper. An X-ray sett i 
of rating the liquation degree is known (Refs 4,5). In the 
present case, an X-ray method of recording the kinetic cirves 
of dendrite liquation was develorei, and compared with the met'.- 
od of microhardness (Ref 3). The method described is base! °: 
the fact that different concentrations of the dissolved ele :t 
correspond to certain values of the periods in the crysta- .4°- 
tice of the dissclving metal, and thus also to a widening cf 
the X-ray interference lines. The dendrite-liquation degrs. «5 
valued according to this line widening. The experiments were 
carried out with aluminum alloys at different cooling rates. 

To make the measurements more precise, not cast-, but powder 
samples were used (only practicable if no decomposition of th» 
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solid solution takes place while annealing the metal powder}. 
The pictures were taken according to the precision method in 
Preston chambers with copper radiation, a comparator of tyye 
IZA-2 being used. A sharp variation of the cooling rate hag no 
effect on the line width in the radiograms of samples showing 
no dendrite liquation. A good reproducibility of the radiograns 
was found on a powder sumple from an aluminum alloy with C.As$ kin 
at a cooling rate of 32 degrees/minute (and distinct dendrite 
liquation). The character of the influence of the cooling rate 
on the line width of the radiogram, as well as on the change in 
microhardness (within the dendrite cell), is qualitatively the 
same (Figs 1,2), both methods (X-ray and microhardness methods) 
giving agreeing values for the first critical rate (Hef 3), 
i.e. the maximum chemical microheterogeneity. The dendrite-li- 
quation rating was performed by the X-ray and microhardnesg 
methods according to the difference in the Zn-concentration in 
the solid solution for the case of an aluminum alloy with 635 Zn 
(Table, Fig 2). Some advantages of the first-mentioned metiod 
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tleness in connection with retrograde solubility 


Nickel brit tavet met. no.2:101-103 
of grain boundaries. Iaal.eplav. (MIRA 1325) 
160. (Crystallization) 


(Hickel--Britt lenesa) 
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HOVIKOV, 1.1.; KOROL'KOV, G.A.; ZOLOTOREVSKIY, V.5. 


Mechanism of grain refining by low frequency vibration dur- 
ing crystallization. lzv.vys.ucheb.zav.; chern.met. no.5: 
130-134 ‘60. (HIBA 13:6) 


1. Krasnoyarskiy institut tavetnoykh metallov. 
(foundry research) (Crystallizat ion--Testing) 
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AUTAOKS Rocnvar., A aA, Kykulin, N- N , Proanorov, he ok 
Novikov, I. ]., Mevchan, Va. 
Ti tLe: On the problem of hot (cryotsiiica igh; CPacd. 
luring Gusting ari «welling 
PERIOLICAL: Liteynoye ErciZvedsivo, LG Tels. us 
TEXT: Basel wo. The Tass of experimental Materiai #b1 f bas 


been actumulated hitherto, 


survey om the problem sf hot tracks oF.gs 
weiding. They point out that. when the te 
analyvad, two peculiarities have to be ta 


strength deveio.s 
technologiial strength develops lex 
an.ved stresses. They deny the possivil:t: 
termining, the elastic and plasti~ 


tecnnological 


welding or casting by measuring the component be 
Then the authors 

lo a vf 

Lari. js 
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3/'128/60/000/010/003/ 00% 
Qn the problem of «+: A133/A133 


metal crystallization joterval and can develop during the metal 
cocling in the solid state. In the "“etfective" orystallization 
interval a sharp dip of the alloy plasticity can be observed, which 
the authors call temperature interval of brittleness. The upper 
peundary of the "effective” erystallization interval is the tem- 
perature at which dendrites interlace and intergrow in the crysta:- 
line skeleton. The lower boundary of the Meffective” crystalliza- 
tion interval is the temperature of the actual solidus. At this 
point the mechanism of metal deformation changes abruptly: the 
plastic deformation of the erystallites themselves jntensively 
develops together with intercrystalline displacements. The authors 
point out that the idea of alloys in the golid-liquid state not 
possessing plasticity igs unfounded. This would lead to the conc lu- 
sion that hot eracks are inevitable during welding and casting, 
which is not the case. Next the authors state that the technologi- 
cal 3stength reserve of castings and welds depend on the interrela- 
tion of three characteristic features: temperature interval of 
orithleness , plasticity in this interva! and the intensity of 
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S/128/60/006/010/003/003 
On the probiem of ... A133/A733 


:iguid phase, chemical and structural wicro-henhomogenelty, rate 
of doformation. The rate of deformation is determined by tne ther- 
mal coefficient of linear contraction, the rigidity of the welding 
‘soins or yielding of the linear shape, xind of temperature dis- 
tribution determining the degree of deformation concentration and 
also by the deformation of the parts being cast or welded. Length 
ard width of crecks cannot serve as measure of resistance of the 


metal against the formation of hot cracks [he authors conclude 
by stating that the difference between the minimum relative elon- 
wation in tne "effective" -rystailization interval and the magni- 
tude of free temperature deformation (iinear shrinkage) at tne 
temperature of this minimum can be used as quantitative character- 
gti, of the resistance o1 metal to the crigination of hot cracks. 
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BOCHVAR, A.A., akademik; RYKALIN, N.N.; PROEWONOV, N.N., prof.doktor techn. 
nauk; WOVIKOV, I.I., kand.tekhn,neux,; NOVCHAN, 3.A., and. tekhn.nauk 


Hot (crystallization) cracks. Svar. proizv. 20.10:j~+ O '60. 
(MIRA 13:9) 


1. AN SSSR (for Bochvar). 2. Chlen-korrespondent AN SSSR (for Rytalin). 
(Welding—Def ects ) 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001137430002-0" 


"APPROVED FOR RELEASE: 07/19/2001 


KAAS Loa 


CIA-RDP86-00513R001137430002- 


BSD SSE YSIS ITESTN RELA TERRACIST IG BORO AEE TAU ARONA 


3/137 /6 1/000 /010 /039/0H 
AOO6 /A101 
AUTHORS: Krapisina, T 2. Nov -¥, Ll, Hoge. serge, IL 
{ITLE Gratin growin and @lf° erie eft nickei of different purity during 


annea.ing 


PERIODICAL: Referativnyy zhurral. Merailurg@iya, no. 10, 196i, 22-23, abstract 
LOTIBE (Ir, Ges, net. 1 prevekin, In-"@ Po obrabotke tsvetn, met” . 
1960, no. i8, 118 - 123: 


TEXT: ™e eatnors aadied the effect of the chemical composition on the 

grain size cf tha foazowing gradse of eommercial.y pure Ni and high-purity Ni: 

1) Ni of 99.99% purity ir tre form cf cathodes which were nct remelted; 2) the 

gana Ni sspjected tc isgaesing in 4 10-5 mm Hg vacuum at 1,200°C for 40 minutes; So 
sy) remeirsd catnode Nt contatring 0.18% 0: 4) the same deoxidized witn 0.2% Mg;  ——— 
=) the same decxidized with 0.1% ©, 3° the sams decnidized with 0.1% C, 0.08% 

31 and 0,08% Mg (a comp.ex dacxtitzer’ The apscimens were fire™ not rolled and 

then sutjected to cold roliing win 50% reduc*ion. Microstructure and hardness 

were studied on apecinens, annea.ed at 500.900°C during 10, 20, uo, BO, 160, 320 

and €40 minutes. All Nt grates. exsspred wnat. decxiiized with the complex de- 
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Grain growth and softening sf nickel: ... A0C6 /A101 


oxidizer, were fully softened after annsalirg ar 600°C. For “he softening of 

the latter, annealing during many hours at 600°C ts required, The nardnsss of 
fully annealed specimens var‘ez within 2 - 40 units on the Ray w soale, Cathode 
Ni, anneaia4 under any condition+, le @iasyve much harder than ths sare Ni which 
#82 pre.iminarty jegasesa in a vacuum, “ine grai- size of all Ni grades, excep’ 
the one jteoxidized witn ‘ne complex dece'ctzer, vartes within 20 - 40 after } 
hour annealing at "OC - 900°C Tne grain #:26 of Ni decxid:zed with 0.1% C 
varies wiusually during annéaiing: arn inernaze of tne annealing vemperature from 
600 tc 700°C entails a reduces gratn 3122 \from 4G - 70 te about 2 ) Ni de- 
oxidized with the complex deoxidizer. showed she grea*tce. pronenesa ©) grain 
growth, Tnis 19 probably exp.ained ty «ne specific effect of Si, This viewpoint 
13 confirmed by tne irtensity cf “he grain growtn in the binary N1 alloy with 
0.21% 31, The strong csarrzening of we grains can be explained by the fact that 
Ni, deoxidized with une compiex decxtdizer, was weli desuifurizea with Mg. 


N Siadkova 


{Abetracter 
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BEZEKOVICH-KHANDROS, S.4.; NOVIKOV, 1.I.; ROGEL'BERG, I.L. 

Effect of initial structure on grain growth iuring the Seay 

recrystallization of orass. Trudy Giprotsvetnetocrabotka no. 16: 

124-126 '60, (MIRA 13:10) 
( Brass~-Metal Lography ) (Crystallization) 
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AUTHORS ; Novikov, I. I., Korol'kov, @. A., Zolotorevskly, Vv. S. 
ae ede Oe eens Meee 


TITLE: ‘he use of low-frequency vibration during the crysta].lization 
period to improve the structure and propertics of non-ferrous 
alloy ingots and castings 


PERIODICAL: Referativnyy znurnal, Metallurgiya, no. 5, 1962, 31, abstract 50199 
("Sb. nauchn, tr. In-t tsevtn. met, im. M, I. Kalinina"’, 1960, v. 33, 
237 - 262) 


TEXT: Vibration of the melt near the crystallization fron refines macro- 
grains of an ingot. Low-frequency vibration of the melt in the crater ("lunka") 
t of a continuous~cast ingot can be recommended to refine the microstructure, 
Grain refining in low-frequency vibration is determined by the facilitatecc 
nucleation of crystals in the Liquid volume and by the tearing-off of erystal - 
lites from the mold wall and their transport into the solution volume, With a 
higher vibration frequency during the crystallizat ion period, the susceptibility 
of the alloy to hot brittleness decreases. Low-frequency vibration of chill 
castings noticeably increases the ultimate strength and (elongation) of alloy 
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GERMAN, A.Yu.; ZAKHAROV, V.2.; NOVIKOV, I.1.; ROGEL'BEIG, 1.L. 


Reduction of the plasticity of metala annealed following reall 
plastic deformations. Izv.vys.ucheb.zav.; tavet.met. 3 need: 
156-160 '60. (MIRA 15.4) 


1. Krasnoyarskiy institut tsvetnykh metallov, kafedra metalloveden::: . 
(Annealing of metals) (Plasticity) 
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AUTHORS : een I. I., Semenov, A. Ye. 


TITLE; Hot pEteeleneds of B95 (V95) type alloys 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 5, 1962, 31, abstract 54202 
(V sb. "Deformiruyemyye alyumin. splavy", Moscow, Oborongiz, 1961, 
189 - 194) 


TEXT: Results are presented of investigating the effect of the chemical 
composition on hot brittleness of V95 type alloys. Hot brittleness of the al- 
loys was estimated on a ring-shaped technological specimen. The ratic of the 
basic crack length to the perimeter of the radial ring section (in %) was used 
as an index of hot-brittleness. The casting temperature was 690°C. By varying 
the Mn, Si, Fe and Mg content in V95 type alloys, their susceptibility to hot 
cracks during ingot casting can be considerably reduced. The effect of these 
admixtures upon hot brittleness of alloys of the same type is connected with 
changes in the ductility of alloys in the solid-liquid state and with changes - 
in the extent of the hot-brittleness zone in continuous-cast ingots, 
[Abstracter's note: Complete translation] Q. Svodtseva 
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E071/E433 
AUTHORS: Zolotorevskiy, V.S. and Novikov, I.1. (escow) 
TITLE: On the Influence of the Cooling Velocity During 
f Crystallization on the Amount of a Futectic 
\ Component in Aluminium Alloys 
“PERIODICAL: Tzvestiya Akademii nauk S%° SR, Ctdeleniye ter.hnicheskiih 


nauk, Metallurgiya i toplivo, 1961, No.1, pn.39-43 


TEXT: The amount of eutectic component nas a strong influence on 
many casting and incchanical propertios of alloys and although it 

is known that the velocity of cooling ‘uriag crystallization is the 
main factor determining the deviation of the structure fron the 
equilibrium state, there are no systematic vata on the gubject, 

In order to establish the quantitative relationship between the 
non-equilibrium excess of a cutectic component and the cooling 

» velocity, the authors carried out some experiments with aluminium 


(=. 


alloys containing 2 and 5% of copper and 6% of nagnes tur, The 
purity of the metals used for the preparation of alloys* were: 
aluminium vy.99%, copper 99.95%, magnesilue 99,92, The 


experimental procedure was ‘to cool specimens 159 mn in dia ceter and 
20 mm in height either in graphite-schamotte crucibtes of various 
Card 1/8 
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Wall tiichness together with the furnace, or in air or cold water, 
The hot junction of a bare chromnel-alume] thermocouple was r~nmerced 
into tae melt aprroxistately in the centre of the specimen, Tne 
cooling curves were recorded, The amount or the eutectic 
component was determined on aierophotorraphs by the planimetric 
method, The preparation of svetionn of erecirens 1s deseribed isn 
some detail, Curves of the ade vendence of the intracrystal line 
segregation on cooling velocity are ahown in cig.t. moexample of 


the dependence of the microhardness of the centre and periphery of 


the dendritic cell on the cooling velocity (for an alloy containing 
56 of copper) is shown in fig.2, from which it can be seen that the 
composition of the centre of the cell remains practically constant 
within a wide range of cooling velocities, Some small increase of 
the microhardness of the centre of the cell in the range of very low 
velocities (up to a few decrees per min) is explained by the fact 
that, partially, equalizing diffusion between the solid solution ont 
the centre of the cell tahes place, due to which the centre is 
somewhat enriched in copper, The character of the dependence of 
the degree of intracrystalline segregation on the cooling velocity 
is determined almost entirely by the character of the dependence 
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at 
aa the composition of the periphery of the dendritic cell on the 
ooling velocity. In the equilibrium state nono of the three 
lloys contained the eutectic component but already at very low 
ot ooling velocities (of the order of 2°C/min) there appears the 
‘second phase of a ocutectic origin. With increasing cooling 
velocity, the amount of the eutectic component increases, attains 
maximum and then decreases, The decrease is very slow within a 
wide range of cooling velocities, The maximum amount of the 
eutectic component, as well as the maximum of intracrystalline 
segregation, appears at low cooling velocities (10 to 50°C/min). 
In the range of cooling velocities observed under industrial 
conditions during casting, the non-equilibrium excess of the 
eutectic component decreases somewhat or remains unchanged. Noa 
Therefore, in a wide range of cooling velocities (from tens to 
hundreds of degrees per min) changes of technological and mechanical 
properties of an aluminium alloy of a given composition should not 
be related to changes in the proportion of the eutectic component, 
Although the amount of the eutectic component is independent on 
cooling velocity within o wide range of velocities, yet the 
character of the distribution, shape and size of its inclusions 
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change sharply due to the diminution of dendritic ceolis of primary 
crystals. Critical cooling velocitics, corresponding to a maximum 
of intracrystalline segregation and the amount of eutectic 
component may not coincide, The non-cquilibrium excess of the 
eutectic compound is directly related to the difference in its 
concentration on the periphery and centre of the dendritic cell 

(the degree of intracrystalline segregation was measured in this 
work) and not to the total content of the alloying element in 
primary crystals. If the latter decrease with increasing cooling 
velocity, then simultaneously the amount of eutectic in the alloy 
increases. At a very high cooling velocity (a few thousand 
degrees per minute) the second phase is so dispersed that it cannot 
be detected under an optical microscope, An example of the 
microstructure of a rapidly cooled (by pouring on a cold copper 
plate) alloy, containing 2% of copper is shown in Fig.3 (dendritic 
cells are absent and only polyhedra with well-developed faces can 
be seen). It is pointed out that A.B.Michael and M.U.Hbever 
(J.Metals, 1954, V.6, Nojsl, sec.1, Ref.1) who obtained a continuous 
increase of the eutectic component with increasing cooling velocity, 
missed the cooling range within which the maximum appears and did 
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investigate very high cooling rates at which the eutectic 

rea practically disappears, Acknowledgments are expressed 
-M.Glazov for his comments on the paper, There are 3 figures 

and 12 references: 9 Soviet and 3 non-Soviet, 
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Fig.l. Dependence of the degree of dendritic segregation, 
AH, kg/mm2 (graphs a,6,B - top graphs) and quantity of the 
eutectic S,% (graphs 2,3, e - bottom graphs) on the cooling 
speed V, °C/min, in alloys: Al + 5% (graphs a,2) 

Al + 2% Cu (graphs 6, 2) and Al + 6% Mg (graphs B, e). 
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‘ apetc: Dependence of the microhardness of the centre H 
“ and of the periphery Hy of the dendritic cell on the cooling 


speed in an alloy of Al + 5% Cu, H, kg/mm2 versus V, °/min 
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Fig.3. Michostructure of an alloy of Al + 2% Cu poured onto a 
cold copper plate (x250), 
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AUTHORS Bochvar AA ., Korol kov. G A and Novikov I I 
(Moscow) ; 
TITLE: Influence of cyclic temperature changes on the 


impact strength and structure of stainless chrom uni - 
nickel steel 


PERIODICAL: Akadem1ya nauk SSSR. Izvestiya Otceleniye 
tekhnicheskiih nau Metallurgiya 2 toplivo 
AG 5. 19GL “pp. Fo 7" 

TEXT The authors have investigated the influence of 

thermal cycling (up to 775 cycles) in the temperature rane 

700 - 20 C (water) and 650 - 20 Cc (water) on the liapact 

strength and the structure of tne steel X\BHAT (LKALONOT ) r 


The steel contained 0.09° c, 18.76 Cr and 8.9% Ni Specimens 
LO x 10 x 55 ma were subjected to thermal cycling, on auto- 


matically operating equipment Two specimens were placed 
vortically one on top of tne other, ina nichrome boat which 
was suspended in a tubular furnace, over a length of 200 mua 
the temperature gradient did not exceed 3 - & C Tine duration 
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of tne cycle (heatain, Comin, quenching avout 1.5 man) was 


chosen to. ensure full heatin,, of the specimens 10 tie 
furnace and their complete coolins 1 water Thermal cveliny, 
between 650 and 20 C¢ led to a drop ta the hupact strenyta 
ca) 
from the initial value of 30 eel fea to 22 ken/cm after about 
750 cycles, tie decrease 1S ..0re oronounc ed during the first ay 
100 thermal cycles than during tue subsequent thermal cyclai:, / 


The thermal cycling did not lead to any appreciable rncrease 
/ in the length of the spec inens Data on the drop 1 Lapacit 

strengt. aS a result of long-run holdin: at 650 and 700 =e 
are quoted from the work of H Wo Kirily and J.-1 Storley 


(Ref. 5 - Iron ane Steel Inst . S.ce rep 1959 no G4 ) 

Tie authors of (1115 paper carried vit ex periments with tue al: 
of couparin, tae effect of isothermal annealin, “wit. Tat of 
thermal cyclin; on tee rerosact streyeta Pao tite areal Sh 
tlie Specimens hac icoact-stren tu ¥ lues of 23 7 and 

25% ee ea Aftc. 7#O thermal cycles (700 - 20 “c - cater) 


tiie impact stren tu crap led ty 7 O anc 10. 4 ieasea 
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; 3) 
vo tavely after i: otoer: ay oat 700 °C for 10¢ 
Lepact-strengta values were ant Te eae o 
respectively. Durin,, the thermal «velain, the total roeirtance 
wat about 72 fours Micro 


of tae specimens in tie furnace ; 
ais ap recrable structural 


seeore analysis did not reveal 
caused by tue thermal cycling Maonmetic analysi Spaieet 


changes 
suentity of the ferro 


traiat the thermal cycling ynereased the 

y- phase considerably tore stron ly than 
he nulliruy- fore e values eter rinec on oa rete 

suvanin, at 7c C for 100 Lous 


macmeti1e rsothernual 
annealing, 
scales in tie rnitial state after 
anc after S4C thermal <veles (70C - 290 ~C) were in tie follovain.,, 
ratios 1, hee Su 1.9 Tiis effect was still more prono:nc ed 
woen tie core of tie Spec raens was drilled out Tie results 
rdicate tuat tie formativa of tie a-phase uncer the effect 
cyclin, 15 fost antensive in tie sur face layers of 


of thermal 
tiie spec inen Tn these saort wacrocrachs were Getectec waich 
cycles developec anto Lac Pore oie 

Ivanov fot 


witt) ancressing number at 


Acknowledgments are expr essed to AA 
for investigations 


cracks 
carrying out ma, metic tests 
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4 TUCAS: Zanharcyv, M.ev.; Novikov, T.I.; Rytvin, Ye.l. 

Fest Hi gh-strength Ajl7~4 (AL7-4) casting aiuminum a.1lcy 

TEPT ID CAL. oLiteynoye preizvodstvs, no. 9, 1961, 37 - 39 

ee beat Based 2n the study -f silumin-type ternary alicysS a new 4 71Te 

2 umipim a..c7y combining the good casting properties of the Ayla iAt~) AM +. , 


JANG ALY) auloys with the high strength of the AJI8 (ALS) and ANG (ALS 4) 2. 


nag meen deveicped. Tests were carried out with ternary a.icys “on alr 


oF 8 @ and i0% Si and 0.5, 1, @, 3, 4, 5, 6 and 7% Cu. The hianes’ 6. 
acd O va wee were -ttained with alloys containing 6 - 8% St and 27 - FEO er 
nensi.e Tere 


3f “ge /mmne arid 2 - 6%, respectivesy). The optimum combination “f 
ant relative e.ongation was obtained with an ailoy containing on ar averskF “ 
3, and 4% Cu. Tne new alloy called AL7-4 (Author's Certificate Nv. L372rky va 
+ re peat treated as follows! solution heat treatment for 6h at 51% ts 
waver quenching (20 - 4o°c), aging at 175 + 65°C for 6 hn and air-090..9nR The 
cecmieet¢ie amount cf iron which affects the strength and ducti-ity 7: ("© 4.- 
‘ 


< 


wae fund %o re 0.25%. Tests on heat resistance showed that tne strerg’r. 


a 
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Higr-strength AN7-4 (AL7-4) casting aluminum alloy AG54/A12? 


coy ard casting prmperties of the AL7-4 alloy considerab.y ee 7 
~ ALA, ale and AL a.icys in the 20 - 250°C temperature range. ie 
Wigs aa witn &OF NaF, 45% NaCl and 15% cryolithe does net cael a : 
ade parton af the new alioy, this “reatment aes be iat ne a 
ic reer, 1 gy. Tests cf the casting properties of the ‘ - cae 

: packing in specimens e, 3, 4, 6, % and 1¢ mm In on : past 

Pa emcees net cracks in the iV¥-mm diameter ppenimens woued ae tha 

rare terized by maximum he«-snortness, wniie *he absence *%: re 


ma specimens would reveal mininum hot-snor=ness. ge onan 
: ca higniy crack-resistant (neaviy as nigh as AL penile ee 
2 ant ALL9,. Tests to determine the Pompe var eee 0 os a . 
rew a. -y showed shrinkage to start at BHO + 5°C, whlie its s. 


mae qotual interval of sclicification is not more onary es 

Sass "ne value cf the AL8 ailoy. Equatiy faycrabie ies ane oe 

tan pew alloy as to fluidity and air-*1gnitness. hare One a 
te wtanese, 2ine, antimony, certum, titanium, lithium ee < se 
ene me hanicai properties of the Auy -4 aly. Hodis sed 
arid °..#% magne: am, tne tensile strength of tne aes aaa 
ae 28 _ 42 xg/mme, while elongation decreased from 4 
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Hign-strength AN7-4 (AL7-% casting aluminum alloy Av454 fla7 . 


However, these additions increased the tendency to hot-crack fe rpmation Wher 
only Beene sium (without antimony!) was added, tne strength increased ty ? 
ay ; wel Sas Ege (Seal OSS, 
eRemme, eicngatton ald not snange and rot ora ‘Kile became more tre ner? 
can TOY Pate ots 


ooFe Unoan extent as when Meoand 3b were 4 fded, Ime > bts nt ahem 
ae id casting prepert{es the ALT og A lay dan. pen iAew Hees oe aa 
“ys ain many fields Tnis makes !* posett.e t- pedgce the siete are 
es to in. rease tts strength hy 2 at There ape % Bvguais “3 me ae a “. 
SOVTeL ba) peferens ees, : . Ae ee 
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a Vv Novikov 1 ot and Chistvakoy Yu D 
ie i 
and polvgon) vation 


eure abluminytum 


AE dtytaes Indenbaum 


Recryatablization during annealiny 


Pict 
ot dendrirtere sinwle crvatals of 


kizika metablos. 4 metollavedenive v ie no 4 1961 


720-751 


p REOUEECAL. 


recrvstalJivation single 
Ine branches 


be detormed 


ot dendritic 
structure 
fine and can eaaily 
of the arnaghe crvstal are 


VEX In the case 


imperfect are produced 


crvetals with as 
dendrite are very 
individual areas 


of the growing 


and therefore the 
considerably disoriented relative to each other Also the contont 
of soluble admixtures 18 lower in the axes than in the spaces 
in the case of oure abumin- a 


axes of the dendrites even 
the nrocesses taking place during 


crystals of 99 yok wt & purity 
investigation of the etch 
duced by heating the 
followed by 
adirent 


between the 
The authors etudied 
g of dendritic aingle 
f microscopic 
structure was pro 
melting point. 
the temperature gr 


yum 
annealin 


aluminium by means © 
dendritic 
2-3° € above the 
during which 


patterns The 
ainale crystals to 
cooling with the furnace 
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atong the specimens did not exceed 1 C [he specimens were on 

eo flat base and during the heating above the tusion point and 

atter recrvstallization theic surface remarned almogt entirely 
planar. The etch patterns revealed that annealing of dendritic X 
single crystals of atuminium of 99 994 wt © purity at 500 C \ 
produced seedless recrystallization (reervstallization in situd 

in addition to equalizing dittuston At ©00°C polygonization 

was observed tu the “reeryvstallized" dendritic aingle crystals 

The distribution and the magnitude of the etch patterns enable 
eatimating the relative speeds of tue two processes which occur 
eimultaneously during annealing namely polvgonization and 
equalizing diffusion There are 6 figures and 4 references. 

l Soviet-bloc and 3 non-Soviet-bloc The English-languarce 
references read as follows. tet 3% Lacombe P jeauiard — F Inst 
Metais, $948, 74. 1, Ref.4 Guinrer A Tennevin J Progr Metal 
Physics 1950. 2 


ASSOCTALTION Krasnoyarskiy institut tavetnykh metatlov um 

M 1. Kalintna 

(Krasnovarsk Institute of Non-Ferrous Stetabs tvineng 
M I Kalanin) 

SUBMIT fp May 10 14901 
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NOVIKOV, Il'ya Izrielovich; ZAKHAROV, Mikhail Vasil'yevich, Prinimal 
uchastiye BORIN, F.A., dots.; DOBATKIN, V.I., doktor tekhn. 
nauk, retsenzent; Prinimal uchastiye VISHNAYKOV, D.Ya., prof., 
doktor tekhn, nauk; ARKHANCEL'SKAYA, M.3., red. izd-va; KARASEV, 
A.I., tekbn. red. 


{Heat treatzent of metals and alloys)Termicheskaia obrabotka ne- 

tallov 1 splavov. Pod obshchei red. I.1].Novikova. Moskva, He- 

tallurgizdat, 1962. 429 p. (MIRA 15:12) 
(Metals--Heat treatment) 
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AUTHORS: Novikov, Ll. Glazov, V.M., Zolotorevskiy, V.S. 
TIQLE: Influence of the rate of cooling during crystallization on the chemical 


micrononuniformity of alloys. 


SQURCE: Akademiya nauk SSSR. Institut metallurgii. Issledovaniye splavov 
tsvetnykh metallov. no.3. 1962, 136-142. 


TEXT: The paper is based on the expe rimentally supported postulate that the 
chemical mic rononuniformity of an alloy, resulting from crystallization in nonequi- 
librium conditions, is a function of the rate of freezing, and, moreover, that a number q 
of peculiarities occur in the development of dendritic liquation in various ranges of 7 
freezing rates. It is reasoned that during the growth of a solid-solution crystallite o 
enriched with one of the components, the melt layer adjacent to the phase inte rface 
becomes enriched with the other component. The existence of the concentration 
gradient leads to the process of equalizing diffusion in the liquid phase (EDL). 
Meanwhile a new layer of solid solution, having a composition that is at variance 
with the composition of the liquid phase, forms in immediate contact with the crys- 
tallite. This process may be tentatively named separating diffusion (SD). The SD 
produces an equilibrium difference of concentrations that is determined by the 
horizontal distance between liquidus and solidus on the phase diagram. Lastly, the 
presence ofa concentration gradient within the crystallites gives rise to an equaliz- 
ing dieses within the solid phase (EDS). Obviously, these’ 3 elementazvy diffusion 

ar 
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BOCHVAR, A.A.(Moskva); GLAGOLEVA, H.N. (Moskva); NOVIKOV, I. 


Relation between the distributicn of etch figures and siip lines 
in polycrystalline aluminum, Izv. AN SSSRL.Otd.tekh. nauk. Met. i topl. 


no.5:15-16 S-O '62. (MIRA 15:10) 
(Aluminum crystals) (Dislocations in metals) 
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peat? A004 /AiL ZT 
AUTHORS : : Novikov, I.1.; Zolotorevskly, V.S. 
TITIE; Investignting the regularities of dendritic liquation in connec- 


tion with the hot shortness of nonferrous alloys 
PERIODICAL: Liteynoye proizvodstvo, no. 4, 1962, 13 - 18 


TEXT: The authors investigate in the first place tne effect of the cool- 
ing rate on the developinent of intracrystaliine liquation and point out that the 
following three processrs affect the development of dendritic liquation: distri- 
buting diffusion, equalizing of the composition in the liquid solution and equal- 
{zing diffusion in the solid solution. They describe in detail the effects of 
these processes and con2lude from tests carried out with binary Al-alloys con- 
taining 2 - 5% Cu, 6% Mg and 2 and 30% Zn that over the whole range of cooling 
rates observed during casting, the composition of crystallites at temperatures 
at the beginning of crystallization is determined by the solidus equilibrium 
point, Tests have revenled that over a wide range of cooling rates, which can 
be practically realized, the composition of the crystallite center remains in- 
variable, while the presence of the eutectic constituent indicates the constancy ¥ 
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of the composition of the dendritic cell boundary which is determined by the 
point of maximum solubility. The authors then investigate the shift of the con- 
centration boundary of the emergence of the second phase from the mlt at various 
cooling rates and point out that the binary alloys having a maximum not shortness 
do not contain 3 - 5%, but only hundredths or tentns parts of one percent of the 
eutectic constituent, which forms as a result of dendritic liquation, The third 
factor investigated by the authors is the effect of the cooling rate on the quan- 
tity of nonequilibrium eutectic, They present a number of graphs showing that, 
with an increase in the cooling rate, the quantity of excess phases forming from 
the melt grows, reaches its maximum, decreases again and then remains practically 
stable over a wide range of cooling rates. The Quantity of nonequilibrium eutec- 
tic deper.ds on the total content of alloying elements in primary crystals, The 
authors conclude that changes in hot shortness and mechanical properties of non- 
ferrous metals, particularly of the Al-alloys under investigation, during tn- 
creased cooling rates are not connected with an increase or decrease in the eutec- X 
tic quantity but with changes in the nature of distribution, shape and dimensions 
of inclusions of low-melting constituents, There are 7 figures, Tne references 
to the four most recent English-language publications read as follows; Elbaum, 
C,., Progress in metal physica, 8, 1959; Researches into the welding of aluminium 
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and its alloys, London, 1955; Michael A.B., Bever M.B., J. Wet., v. 
sec. 1, 1954; Jaffe D., Bever M.B., J. Met. v. 8, No.8, sec. 2, 1956, 
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AUTHOR: Novikov, I.I. 
CT 
TITLE; The alloying of nonferrous alloys to reduce hot shortness 


PERIODICAL: Liteynoye proizvodatvo, no. 4, 1962, 19 - on 


TEXT: In his article, the author investigates the main causes of hot- 
-craca formation and, in particular, hot shrinkage cracks, which like all xinds 
of destruction, are connected with the mechanical properties of alloys. In most 
cases hot cracks arise in the “effective” crystallization range. The resistance 
to the formation of crystallization cracks depends on the interrelation of linear 
shrinkage and relative elongation in the solid-liquid phase. The higher the 
iinear shrinkage and the lower the relative elongation in the effective crystal U- 
ztion range, the higher is the hot shortness. Tests with aluminum and magnesium 
alloys revealed that the temperature of the beginning of linear shrinkage and the 
magnitude of crystallization linear shrinkage grow with the coarsening of the 
macrograin, In some cases, the addition of tenth parts of one percent of certain 
elements reduces the temperature of the beginning of linear shrinkage by some tens X 
of degrees, while the crystallization rate and the size of macrograin do not 
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essentially change. The gas contained in the melt is a constituent which may 
strongly influence the development of linear shrinkage in the crystaiiization 
range, The wider the crystallization range of an alloy, the more considerable 
can hot shortness be reduced under the effect of dissolved gases. Also by raishg 
the lower limit of the effective range, 1.e., by raising the alloy solidus, the 
linear shrinkage of crystallization can be reduced, Another method of raising 
the solidus 1s to change the interrelation of the main alloy constituents or to 
add special additives, Thus, ¢.g. according to data by V.V. Tikhonova, the 
addition of 0.6% zirconium to a magnesium alloy with 6% zinc will raise the soli- 
dus from 344 to 450°C. Apart from linear shrinkage in the crystallization range, 
the deformability of the alloy in the solid-liquid state shows a substantial 
effect on its resistance to the formation of crystallization cracks. Tne author 
comments on this latter feature, gives a number of examples and presents graphs 
with curves of the "relative elongation - temperature” ratio, melting rates of 
binary and ternary alloys and temperature recordings obtained with Le-Chattelier- 
Saladéne pyrometer., He presents the results of detailed thermal and microscopic: 
analyses of the B 95 (V95) Al-alloy and points out that the lower limit of the 
temperature range of brittleness in most cases practically coincides with a non- 
equilibrium solidus; it can be higher in alloys with {isolated inclusions of the 
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liquid phase and, in a few cases, this limit {s lower than the nonequilibrium 
solidus because of a sharp weakening of the intercrystalline bonds owing to the 
presence of intermetallic compounds, Conc.uding, the author enumerates 6 number 
of effective means and measures to increase the plasticity in the solid-iiquid 
phase and emphasizes the necessity of investigating the regularities of the 
effects of composition and structure on the plasticity and .inear shrinkage of 
alloys in the crystallization range, ‘hero are id figures, The reference to 
two English-language publications reads as follows; Scheuer, E., Williams, J., 
Metal Industry, v. 85, No. 3 - 4, 1954, Borland J.C., Britisn Welding journal, 
v. 7, no. 8, 1960. 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001137430002-0" 


9/ po CIA-RDP86-00513R001137430002-0 


BESO NS Sipe a kD nN ET REREAD 


3/149 /62/000/006/006/G08 
R006 /A101 


AUTHORS : Novikov, I. I. Korot ‘gov, O. A, 


ng the temperature of beginning Linger ahrinkags 


TITLE: ‘A mathod of determint 
{zation shrinksge in non: férrous alleys 


and the magnitude of erystall 
Izvestiya vysshikh uchebaykh gavedeniy, Tsvetnsys metallurgixs, 
no. 6, 1962, 126 - 131 ua 


TEXT: The method is based on the synchronous reco 
and temperature of @ spe 

out with the aid of 4 unit, ¢ mo. 
and a movable head; a shrinkage indicator operating in connect£icn 
-electric cell; an amplifying circuit, 
of shrinkage the movable hasd of the mold move 

mold, in case of high cooling rates, or elong & graphite mold: in asse of lower 
cooling rates; the indicetor is operated s photocurrent fe induced and amplifieds J 
the needle of an electronic potentiometer 4s lifted and the cooling curve hous 


PERIODICAL: 


mding of Linear shrinkage 
This process is carried 
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AUPHORS : Indenbaun, G. V., Novikov, I. I., and Popov, D. NU. 


TITLE: Channels and macroscopic etch patterns in pure monocrystalline 
aluminun 


PEqICDICaAL: aAkademiya nauk SSSR. Doklady, v. 143, no. 2, 1962, 316 - 318 


%s.7P: The Bridgman technique was used to grow spherical aluminum single 
crystals in a device that allozed the cooling rate and the axial 
temperature gradient of the growing crystal to be regulated. At high 
cooling rate and amall axial temperature gradient there is a large 
subcooling zone in front of the crystallization zone, i. e., dendritic 
structures may develop in front of the crystallization zone. Crystels 
grown in this way exhibit no external defects, but their density is 
insufficient. If such single crystals are etched for 20 to 50 min in an 
acid mixture of HNO, (47 parts), HCl (50 parts), and HF (3 parts), large 


etch patterns will occur: holes of regular shape, which are bounded by / 


faces with minimum rate of dissolution: ‘400 , 110, or 111. The 
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AUTHORS: Novikov, I. I+, Novik, F. S. 


TITLE: Mechagian of the plastic deformation of alloys at melting 
point’ 


PERIODIZAL: Akademiya nauk SSSR. Doklady, v. 147, no. 6, 1962, 1352-1354 


TEXT: The intercrysatalline deformation of Al alloys #as investigated at 
temperatures above the solidus line. To prevent dendritic segregation the yf 
castings were homogenized. Tensile tests were conducted according to vi) 
I. I. Novikov et al. (Zav. lab., no. 11 (1957); Izv. vyssh. uch. zaved., 
Tavetnaya metallurgiya, no. 1, (1956)). The microstructure was investigated 
on the surface of fractured specinens 5 mn: diam, the test length of 

which was electrolytically polished. Using NeLean's method for 

inveatigating intercrysatalline deformation in creep, ita contribution to 

the total elongation of fractured specinens was determined. The vertical 
component of the displacement of the grains in reapect of one another waa 
determined on a MUV-4 (MI1-4) microinterferometer. Result: Round 

melting point the plastic deformation of Al alloys ia mainly due to 
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| ee : ty 
.{ SOURCE: AN SSR. Izv. Otd. tekhnicheskikh nauk. Metallurgiya £ gornoye delo, 
(No. 3, 1963, | 162-165 3 F 


Suet 
| TOPIC TAGS: plasticity, Al, Cu, Si, embrittlement, liquid phase, solid phase, 
| relative elongation, Crystallization, Silumin, intergranular deformation, 

| intragranular deformation = oo 


| ABSTRACT: The authors feel that the shape, size, and distribution of inclusions . 
of the liquid phase must have an effect on development of intergranular 

| deformation. They have examined the effects of these features on the temper- 

‘ature dependence of; relative alongations of binary Al a}loys with 1.5 and 5% Cu 

| anid O.7 and 5% “Si. Vbecurring the liquid-golid state fe The alloys were pre- 

i paced from. AL 99.97% ables Hy ee pure, and Siluminte 


{ SIL-Q grade. In all 
ithe investigated alloys the temperature dependence of relative elongation 
- | remained qualitatively the same. With a drop in temperature the relative alone 

‘gation decreased rapidly ak first, then, for an interval, it changed only slightly, 
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maintaining a very small value. But below a definite tempereture it increased 
‘jmarkedly. The rapid decrease was due to a declind in amount of liquid phase 
-| because of high rate of crystallization, which took placs in @ narrow temperature 
_ | interval and made intergranular deformation difficult. For an interval the amount 
.) of remaining liquid phase, because now of the slow rate of crystallization, de- 
creased very slowly, and the relative elongation changed only insignificantly. 
The lower temperature limit of embrittlement corresponds to the transition from ae 
. | intergranular to intragranular deformation, and this may coincide with the temper.’ 
--jature of nonequilibrium solidus, Increased temperature of reheating considerably 
| lowered the relative elongetion fn the temperature interval of ambrittlement. This. 
‘1 de hecause of the development of continucus columnar structure. The formation of 
this structure caused a shift of the upper limit of embrittlenenthto higher temper=' 
‘jatures.. The authors Gonclude that the systematic effect of macro- and microstruc- | 


tures on plasticity! {n the Liquid-sclid state is not a special case, but a general. | 

one, typical, of many groups. Orig. art. has: 2 figures. { 
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Shrinkage crac.s during iron casting in metal molds. Lit.proizv. no.d: 
32—34 kp '63. (MI:A 16:4) 
(Die casting) (Thermal stresses) 
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TITLE: Mechanical 
solide of sare Samide containing rere earth elements, in 
‘ e 


SOURCE: Metallovedentye 4 termicheskaya obrabotka metallov, no. 9, 1963, 53-56 


TOPIC TAGS: ML12 alloy, alloy , rare 
’ earth element , ML 
property , plasticity » MLS alloy, mechanical 


ABSTRACT: Authors tested supplementa 

4 its service zt erties and to im 

3‘ magnesium ML5 aMloy was also tes 

ei eS, 
that alloying the ML12 alloy wi 3 its plasticity 
in solid-liquid state and incre on of ¢ Frith f 
crackse The best admixture to 9 ch ptt ites coe 
increases the plasticity in the solid-li uid pha 
Orig. art. has: 2 figures and 2 cabicas” pepe tee Pee Oe Paatite 


AS"N: Moscow institute for steel and alloys. 
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TITLE: Investigation of investigation of ductilit of intermetallic canpounds r bend and tension 


SOURCE: Fizika metallov £ { netatbovedentye, V« 15, Noe 6, 1963, 613-818 


i 
‘TOPIC TAGE: intermetallic-canpound duct{lity, intermetallic-canpound sa teneeeas 

i ture ductility, intermetallic-canpound elevated-~temperature ductility, aluminum- | i 
‘magnesium cempound, copper-alyminim canpoud, antimmy-tin conpound, copper-tin 
‘canpound, magnesium-szine canpound, aliminun-copper-nagnesium compound, aluninum= | 
; magnesium-copper canpound, superductility 


| | ABOMRACT: ‘the effect of temperature on the agents (id intamistal via eonpocnde s1 
\ found im commercial aluminun-, copper-, and magnesium-bese alloys has poop ine , rd Pi an 
. veatigated. ie ies Table 1 af “gnclosure) were prepared fram { 
: (99290 99.996) AL, Zn, Pb, safe ae Sb and subjected to bend and €enaile 
‘tests in the ore rat, dh ven aled conditions At roan ten~ WN 
, perature all tes Ag conpoun set ¢ be brittle, with the exception of eae 
 PoaBL, which had an elongation of f [Lh and reduction of area of 20—50f- The | 
' Bephage, AlsMo, ves found to possess superductility at temperatures over hood 
hee « reduction in area close to L006 and an elongation of 60h. The Al;Mgo, 
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| AUTHORS: Novikov, I. I. (Corresponding membor AN SSSR); Strelkov, P. G. 
(Corresponding member AT SSSR) 


TITLE: Study of physical properties at elevated temperatures 
/ SOURCE: AN SSSR. Vestnik, no. 6, 1964, 26-30 


TOPIC TAGS: physical property, refractory metal, high temperature, temperature 
oscillation, heat capacity, thermal conductivity, phase shift, heat wave, 
viscosity, liquid metal, alkaline motal 


ABSTRACT: Various techniques dovoloped at the Institut teplofiziki, Sibirskogo 

otdeleniya (Heat Physics Institute, Siberian branch) for measuring various 

physical properties of refractory motals at high temperatures wero discussed. 

The first is a modulation mothod doveloped by Ya. A. Kraft-makher whereby the 
specimon 1s hoated in a vacuua with a curront having both constant, and variable 
components, This inducus periodic tomperaturo oscillations with anplivudes prom 
portional to tho heat crjxc'ty of the notal, Seno modulation measuromonts made 
on tungsten show a sharp riso in c, after 2800%, Another method (dovoloped sy 

0, A. Krayov) moasuros tho thorzal’ conductivity of the metals vy periodically 
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“PINLE! Hot erackihg of alloys of the system magneeium-zinc-zirconium ~~ ~~ 
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-| ‘SOURCE: IVUZ. Tsvetnaya eutariocetya"/ nn: 6, 1964, 104-108 Dag 


TOPIC TAGS! hot cracking, alloy heat treatment, magnesium alloy, sine alloy, ce 
-eirconium alloy, crystallization crack. 1 ‘ 


ABSTRACT: The article is devoted to a study of the influence of composition and 

structure on the resistance to the formation of crystallization cracks in alloys 
‘| of the system Mg-Zn-Zr of the ML 12 series. The widely used cast magnesium alloy | 
‘MLS was alno tested for comparison. A measure of this resistance was the plasti-. 
; jeity margin in the solid-liquid state, i.e., the ratio of the area $ between the - 
; surves reprasenting the temperature dependence of the alongation per unit length | 
_{ and linear shrinkage in the oh ovate range to the magnitude of this rangeAt.. 

ic. 7 It was found that alloy ML12~2 4 which had a relatively high zinc content (6.0%), 
| 


wag much more resistant to cracking than MUL2 4.2% Zn)e The investigations in-: 
dicate that ‘by changing the composition and structure of alloys of the system : 
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| TITLE: Effect of overheating a melt on the concentrated microheterogeneity in 
; aluminum alloys 

i 


SOURCE: Fizika metallov i me allovedeniye, v. 18, no. a 862-868 

TOPIC TAGS: atrial nioy heterogeneity, sracneating intercrystallite liqua> 
‘tion, aluminum chromiufn alloy, aluminurn magnesium alloy, aluminum mangan- =e 
eset blloy ae A. 4) ; 

eS | ABSTRACT: The effect of the initial overheating tempgrature on the composition : 

e of the central and peripheral portions of solid solution! micrograins, on the de~ { 

"| gree of intercrystallite liquation, and the amount of eutectic, 48 studied in bi- | 

i nary alloy of aluminum with 2 and 5% Cu, 10% Mg (+0, 05% Be'to protect against ~~ 
oxidation) %and 1.5% Mn. The composition of the central portion of the solid 

: solution micrograins did not change with increasing initial overheating tempera- : 

; ture (680 to 900C), but the concentration of the Cu and Mg in the peripheral layers — 
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| ACCESSION NR: AP5002344 5. § 
‘| increased (Mn remained constant) producing an increase in the experimentally’ fixe _ 
- ed degree of intracrystallite liquation. Increasing the overheating of the melt 
| extended the boundary portion of dendritic cells enriched in the alloying element °. 
_| and decreased the amount of heterogeneous excess of the eutectic. This effect on | 
‘| the characteristics of dendritic liquation was intensified in systems with small | 
‘| distribution coefficients (k 1). It was more noticeable in the Al-Cu systems 
than in Al-Mg, and in Al-Mn there was no change in the amount of the eutectic. | 
-i UN. _S. Novikova participated in the experiments." Orig. art. has: 5 figures and 


l equation _ oe 
|. ASSOCIATION: Moskovskiy institut stali i splavov (Moscow Institute of Steel andi _. 
i Alloys) : tee = NNER 
a Ya 
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TITLE: High-temperature thermomechanical treatment of titanium alloy VT15 / v | 


7 2 
SOURCE: AN SSSR, Institut patallurgii. Metallovedeniye regen apiawee (Metallog- 
raphy of light alloys). Moscow, Izd-vo Nauka, 1965, 145-150 


TOPIC TAGS: solid mechanical property, titanium alloy / VT15 titanium alloy 


ABSTRACT: ‘The effect of high-temperature annealing on the mechanical properties of 
alloy VT15 was investigated. The investigation supplements the results of G. Hi. 
Tarasenko and S. Ge Glazunov (Metallovedeniye 4 termicheskaya obrabotka, 1963, Ho. 26 
str. 3)« The tensile strength and microstructure of the specimens were studied as 
a function of the degree of deformation at various temperatures ('750——1000C ) « The | 
effects of air and water quenching and the rate of cooling on the mechanical prop— 


erties of the specimens wore also studied. The experimental results are presented 
ing of alloy VT15 increases its nechan- 


graphically (see Fig. 1). High-temperature af 
It ia suggested that the increaso in the mechanical properties 


ical properties. 
ig directly dependent on the prain size of the alloy. / 
(4 7 
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TITLE: Work required to produce. cracks when deforming alloys in the solid-liquicl state 
_ SOURCE; IVUZ. Chernaya sa dt no. 1, -1965, 124-129- - 


| TOPIC ‘TAGS: semi liquid alloy, semiliquid deformation, semiliquid cracking, crack 
- formation, aluminum alloy _ 7 


/ s 

' ABSTRACT: ‘In a certain temperature range of crystallization (or melting), primary 
crystals forma skeleton containing the liquid phase, In many industrial processes the 
Tesistance to destruction of an alloy in such a state Is of paramount importance. Forma- 
tion of cracks in a solid-lquid apy during deformation is dua to decreased adsorptive 
strength (P.A, Rebinder effect) ./ Because of an unsatisfactory setup in earlier tests to 
determine the surface energy at the crystal/molten metal interface, the authors propose 
& new method of surface energy Be mination. Since direct measurement ia impossible, 
it is sugyested that theo” sol-liq a sol-sol relation be determined from thc form of 
the dividing boundartas af than man. oo aa 
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can be measured metallographically. The surface energy of two adjacent crystals 
(¢ avi<s ol being known, it is easy to calculate the work required for the formation of 


a crack between crystals whose faces are wetted with the melt: : . .* 


.- A = 20,—n Sra sa Ort Fe 


cos 0/2 me Hl : Be eg 
The experimental work to illustrate the above ‘method consisted of melting aluminum mo 
alloys containing 5% 8n, 2% Si and 6% Cu, homogenizing them for 50-70 hrs. at 
temper atures equal to 0. 9 of the ™.p, then 1 quenching them from the solid/liquid s stage, 
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44,59 
TITLE: Change of physical properties of metallic compounds during transition from 


cae plastic behavior y 


SOURCE: AN SSSR. Doklady , v. 164, no. 2, 1965, 307-310 


TOPIC TAGS: copper, silicon, aluminum, magnesium,tin, nickel, germanium, metallic C0 


i L 5027-66 __ EWE (m)/EuP(w} /EPE (c)/edk(a)/T/eap(teePlb)  IP{c) JD 
pound, copper silicon compound, copper aluminum compound, eluminum magnesium compound, 
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maximum resistivity. The temperature of transition to ductile behavior veries, de- 
pending on the stress state. For CuSi this temperature was 530C, 550C, and 620C 

for compression, bending, and tension, respectively. The resistivity of thia com- 
pound begins to drop at temperatures above 500—-520C. Vacuum degassing of the CucSi 
‘melt lowers and water vapor blowing increases the NDI temperature eas well as the 
‘temerature of the beginning of the drop of resistivity and thermel emf. Simfler 
observations were made in other compounds. Thus, the transition to ductile behavior 
takes place within a relatively narrow temperature range and is due to metallization 
of intermetallic bonds and the increase of free electron concentration. Orig. gee 
has: 4 figures end 1 table. Re) | 
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NOVIKOY, I.T., prof; WOVIK, F.S, 
Effect of the rate of tension or the pl 
alloys in the solid-liqudd state, 
mot. 8 no.4:130~133  '65, 


astiotty of aluminur, 
Izv. vy3. ucheh, ZAY.; tovet, 
(MIRA 18:9) 


l. Kafedra metallovedeniya tavetnykh, redkikt 


1 radioaktivnyk}, 
metalloy Moskovskogo inatituta stald 4 splavey 7 
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1. Glavnyy konstruktor Spetsiai'noge konstruktorskogo byuro 
analiticheskogo prinorostroyeniva (for Pavlenko). 2, Chleny- 
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TITLE: Major trends in the deveiopment of metrology tor the next five years 
SOURCE. iszmeritel'naya tekhnika, no. 1, i466, 3-6 
TOPIC TAGS: metrology, measurement, scientific standard 


ABSTRACT: Jur tre, the de. - pinent of Soviet metrology for the Lae 
years are outlined. It is seen from the two tables of relative errors in the repro- 
duction of fundamental and derived measurement units presented that only the 
standards of mass, temperature, inductance, capacitance, and Gensity meet 
today's requirements of accuracy. All other standards need more accuracy, and 
some standards (temperature, force, pressure, density, viscosity) needa consider- 
able broadening of their ranges. Well-known new devices (molecular clock 
nuclear ciock, etc.) are Lriefiy described. Adoption of atomic standarag is 
recommended onty for those units of measurement where the new standards would 
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ACC NR: APovvs774 
yield either essential gain in accuracy or in range broadening (the nuciear mass 
basis does not seem to be promising). Two years ago, there vere six metro- 
logical institutes in the SSSR, now, nine; their staffs increases threefois. Three 
major trends of metrological development are indicated: (1) Development of new 
atomic standards (current, magnetic-field intensity, etc.); (2) Precision 
measurement of pnysical and chemical characteristics of various mater.ass anc 
studying of special or extreme states of materials; (3) Developing methuoas tor 
isolating and measuring weak signals from strong noise background, AO UNtate 
Service of Standard Data'' on various materials is being organ.zed in the oR 


Thermodynamic properties of solid and liquid materials at higs temperdt.cus 


‘over $0UUC) are deing studied in the All-Union Scienufic Reseurca Phys. a 
_Techaical and Electrome Measurements, a peculiarity has been Giseuwe:re ct te 


sehavior of the igochvruus heat capacity in the phage-transitio. region. ato 
expected that during the next five year, the accuracy of time, frequency a.u 
length standards will be considerably enhanced and other (briefly mentiones) 
metrological developments will take place. Orig. art. has: 2 :ables. 


SUB CODE: 13 / SUBM DATE: none 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001137430002-0" 


/ APPROVED FOR juaieteniee ld lett panlabh esi veer etuor re) eee: : 


eat 


L 3955966 EWP(m oy 
ACC NR: AP6008777 


AUTHOR: Novikov, I. [. 


ORG: none 


TIT LE ‘ Resistance tO motion anu vet ACE COCA vepea ‘with a iaminar > t 
. . ‘ 1 ‘MoO 
an electroconducting hi jobacd Moa CPOBH wrt yt 


SOURCE: Later ritey! 


POPIG TAGS: -atiagnestiins ie Aeeudiwies ro 
ae 8 Bs ad ae NBA. Tos rtlow, heat exchange, may. ¢ 
ABSTRACT: Sevena, Zt ie Apne elie ay 

: arlicaue (act. ft 


no. 12) are set: urin. 


case of strony uu 
application of ma, ac: 


Card i/2 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001137430002-0" 


